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SUMMARY 

'.'t'he compound HE 1003 was tested for potential carcinogenic! ty 

in a cell culture transformation assay. 

Cells treated with HE 1003, in the presenc~ of S-9, caused at 
the Lc

50
, 47.2, 13.2, 1.8 and 10.'- fold increases in trans

formation frequency as compared to the negative controls. In 
the absence of S-9 3.1, 5.6 and 13.5 fold increases were 

observed. 

The significant increases in the transformation frequencies at 
the Lc

50 
were also accompanied by increases in absolute numbers 

of transformed colonies in cells treated with HE 1~03. 

By the criterion used in this l~boratory HE 1003 is considered 

to be a potential cell transforming agent. 
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INTRODUCTION 

HE 1003 was tested for potential carcinogenicity by a cell 

culture transformation assay. 

The assay is based on the observations that, following exposure 

to a carcinogen, malignantly transformed cells unlike their 

non-malignant counterparts, will undergo sufficient divisions 

in a soft agar mediunt to produce macroscopically visible 

colonies (Shin, et al 1975 and di Mayorca et a.l 1973). 

As normal laboratory stocks of BHK 21 C13 cells contain spon

t~,neously transformed va.::- iants which frequently cause a high 

background of macroscopic colonies when plated in soft agar, 

i.e. 50/10 6 plated cells, a subline selected from normal stocks 

able to express the transformed phenotype in response to 

treatment with chemical carcinogens, but with a low spontaneous 

transformation rate, was used in these experiments. The pro

cedure used otherwise is a modification of that described by 

Styles (1977). 

This work was carried out at the Inveresk Gate Laboratories of 

Inveresk Research International, Musselburgh, EH21 7UB between 

August and October 1980. 
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MATERIALS AND METHODS 

Sterile procedures were used throughout preparation of materials 
. ~d experimental methods. 

Chemicals 

The brown liquid labelled HE 1003 was receiv~i ~rom Bayer AG, 
Wuppertal, West Germany on the 15 August 1980. The sample was 

stored in the dark at room temperature. 

The positive control substances N-methyl-N'-nitro-N-nitroso

guanidine (MNNG) and 2-acetamidofluurP.ne (2-AAF) were obtained 

from Sigma London Chemical Company Limited, U.K. and hvch-Light 
Laboratories, Colnbrook, Bucks., respectively. 

The polychlorinated biphenyl mixture, Ar~clor 1254, was 
received from Analabs Incorporated, Newhaven, Connecticut, 

U.S.A. 

Cells 

These were a subline from a sample of BHK 21 C13 of Syrian 
hamster kidney cells provided by the Imperial Cancer Research 

Fund. 

Culture Media 

For cell cultivation, the medium was Dulbecco's Modification 

of Eagle's Minimum Essential Medium (DMEM), with a concentra

tion of sodium bicarbonate of 2 g/1 to permit equilibration 

with a gas phase of 5\ co2 in air, it was supplemented with 

newborn calf s~rum (10%, v/v), selected by pre-screening a 

number of serum samples for cloning efficiency, and contained 

gentamicin (50 ~g/ml). 
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For incubation with the compound under test, the cells, in 

order to prevent clumping during exposure, wer~ suspended in 

E~gle's Minimum Essential Medium modified for suspension 

cultures (MEMS), buffered with 20 mM HEPES, the S-9 mixture 

was added to ascertain if the carcinogenic potential of the 

compound was a r fected by the metabolic activity of liver 

Culture media and sera were obtained from Flow Laboratories, 
Irvine, Scotland and other chemicals from s:gma Lunden Chemical 
Company Limi t~d . 

Maintenance of Stock Cultures 

These were grown as monolayers in Nunc flasks and, in order to 

minimise selection for spontaneously transformed variants 

which accumulate when stocks r each confluence (Kao et al 1975), 

the cells were never grown to ~onfluency. 

For subcultivation, the medium was removed and the cells 

treated for one minute in a solution of 0.25% trypsin in 

phosphate buffered balanced salt solution containing EDTA 

(0.002% w/v). After removal of the enzyme solution, the flasks 
were left to incubate at 37°C until the cells began to detach 

from the plastic. 5 ml of fresh culture medium was then adued 

and the cells brought into suspension by repeated aspiration 

through a sterile 10 ml pipet t e. Aliquots of the cell suspen

s1on were then added to medium in fresh culture flasks, the 

usual ratio for division of monolayers being 1:30. 

Preparation of S-9 Mix 

Animal Treatment 

Male rats of the Bantin and Kingman Fischer atraln weighing 

bftween 200 and 300 g wete i njected (i.p.) with Aroclor 1254 
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diluted in corn oil ·to a concentration of 200 mg/ml at a 

dosage of 500 mg/kg body weight to induce microsomal enzyme 

activity. 

The animals wera killed by cervical dislocation 5 days after 

treatment following a 16 h fasting period. 

Pr eparation of the 9,000 g S~pernatant Fluid from Livers 

Under aseptic conditions, livers from the freshly xilled 

animals were carefully removed and weighed in sterile beakers 

containing ice-cold 0.15 M-KCl. Furth~r ice-cold salt solu

tion was added to the beakers t •) give a fina l vo lume equivalent 

to 3 times the weight of the livers which were subsequently 

f i nely chopped with sterile long-handled scissors before being 

transferred to a Potter homogeniser. 

The chopped livers were homogenised in a sterjle glass · ~ ~se l 

by 8 strokes of a Teflon pestle rotating at about 1,200 r . p. m. 

The homogenate was then transferred to sterile p olypropylene 

tubes and centrifuged at 9,000 g for 10 min at 0°C. 

The supernatant fraction was decanted into ster i le containers 

and stored in l iqu ·.it n i t .rogen until required. 

S- 9 

Under aseptic condi tj OJF, the S- 9 mix was prepared as follows: 

! ce-cold 0.0 5 M- phosphate buffer, pH 7.4, was added to ·e

weighed co- f actors to give a fjnal concentration in the S-9 

mix of: 

NADP - di-Na- salt 4 mM ( == 3.366 mg/ml) 

Glucose7 6-phosphate-d i - Na-salt 5 mM (= 1. 521 mg/ml) 

M']C l 2 .6H
2
o 8 mM ( = 1. 626 mg/ml) 

KCl 33 mM ( = 2.460 mg/ml) 
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The solution was sterilised by passage through a 0.22 ~m filter . 

and mixed with the liver 9,000 g supernatant fluid in the fol

lowing proportions: 

co-factor 
liver preparation 

Preliminary Toxicity Test 

1 part 

1 part 

This W3s done to establish the range of concentrations to be 

used in the cell transformation assay. 

The cells were harvested and suspended in growth medium as for 

subculture, sedimented by centrifugation at 200 g for 5 min 

and resusp~~ded in MEMS at a density of 10 6 cells/ml. 1 ml 

samples were then pipetted into plastic universal bottles 

(Sterilin Limited). 

The test material was dissolved in dimethylsulphoxide at 

concentrations of 100, 10, 1.0, 0.1 and 0.01 mg/ml and 10 ~1 

samples were added to duplicate cell suspensions to give final 

concentrations of 1,000, 100, 10, 1.0 and 0.1 ~g/ml. 

After incubation for 4 h at 37°C in an orbital shaker at 

150 r.p.m. (New Brunswick, New Jersey) the bottles were centri

fuged at 100 g for 4 min and the supernatant medium in each 

was replaced with 10 ml of growth medium. Each cell suspen

sion was mixed thoroughly in a variable speed vibratory 

shaker (Fisons Limited) , and a 35 ~1 sample was dispersed 

evenly in 5 ml growth medium in a 50 rnrn tisane culture dish. 

(Nunclon Delta). The dishes were incubated for 7 days at 

37°C in a humid atmosphere o£ 5\ co2 in air. The cultures 

were then fixed with methanol and stained with ~iemsa and the 

colonies in each dish were manually counted. 
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From the toxicity data 5 doses were selected for use in the 
transfor.mation assays. 

Cell Transformation Assay 

Triplicate plates were used at each duse level of test compound 

and all experiments were repeated. 

For all tests the procedure was described below. 

Samples of BHK 21 Cl3 cells were harvested, suspended in MEMS 

with or without S-9 mix (5% v/v), and distributed ?~ong sterile 
plastic universal bottles as in the preliminary toxicity test. 

The compound was dissolved in dimethylsulphoxide ~t the follow

ing concentrations: 

200, 100, 50, 25 and 12.5 mg/ml 

Triplicate cell suspensions, with and without S-9 mix, received 

10 ~1 samples of the test solutions. 

The positive control compounds were N-methyl-N'-nitro-N-nitroso

guanidine (MNNG) for the 5-9-free suspensions and 2-acetamido

fluorene (2-AAF) for the 5-9-supplemented suspensions. These 

were dissolved in dimethylsulphoxide in concentrations giving on 

dilution 1-100 in cell suspension the following levels: 

MNNG: 0.3, 0.15, 0.075 and 0.375 ~g/ml 

2-AAF: 600, 30u, 150 and 75 ~g/ml 

Triplicate negative control suspensions received 10 ~1 of 

dimethylaulphoxide. 
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Incubation of the suspensions, resuspension of the cells l ~ 

~;rowth medium and preparation of the cultures for estimation 

of cell survival were carried out as in the preliminary 

toxicity test. 

After removal of the 35 ~1 samples from each bottle for the 

measurement of toxicity, 625 ~1 of 5% solution of agar 

(Difco Noble) in distilled water was mixed rapidly with the 

remain1.ng suspension and the mixt•tre poured into a 50 rnm 

bacteriological Petri dish which was left at 4°C for 5 min to 

allow the agar to gel. The dishes were then incubated for 21 

days at 37°C in sealed containers in a humid atmosphere of 5% 

co2 in air. 

Quantitation of Transformation 

After a 7 day incubation period, the colonies growing in the 

tissue culture dishes were fixed for 30 min in methanol and 

stained with Giemsa. The colonies in each dish were counted 

manually and cell viability at each concentration of test 

compound was expressed as a percentage of the survivors in the 

negative control cultures, i.e. those dosed with dimethyl

sulphoxide only. 

After 21 days incubation, the cells growing in soft agar were 

examined with a New Brunswick Biotran II Automatic Colony 
Counter (New Brunswick, New Jersey) and the number of trans

formants regarded as colonies with a diameter of > 0.22 rnrn 

(Bouck et al 1976), were counted. From the results of the 
transformation and survival assays the transformation frequency 

(number of transformed colonies/10 5 surviving cells) was 

calculated for each dose. 
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Evaluation 

In the cell transformation test described by Styles (1977), a 
transformation frequency, at Lc50 of the comp,ound under test, 

of 5 times that for the spontaneous transformation fr~quency is 

considered to indicate pot~ntial carcinogenicity. Using this 

method ·in te&ts on 120 compounds 91% of carcinogens and 97% of 

non-carcinogens were correctly distinguished, Purchase et al 

(1976). T~~ s is one criterion applied in the present study to 

indicate potential carcinogenicity of the test a1ent. In 

addition, if the test compound is relatively non-toxic or is 

insufficiently soluble tc -~hieve a concentration resulting in 
50% toxicity, a 2-fold increase in the absolute number of trans

formed colonies per dish at 2 doses is considered to indicate 

a positive response. 

The clone of BHK 21 C13 cells uGed in these studies may in 

particular experiments give very low spontaneous transformation 

levels, i.e. 1 or 2. If this occurs the values obtained with 

the treated cells are related instead to the average spontaneous 

transfornation rate (5 transformed colonies) found from a series 

of tests. 
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R~SULTS AND DISCUSSION 

From the res~lts of the toxicity test (Table 1), a top dose of 

2000 ~g/ml was selected for the transformation assays. The 

addition of S-9 mix to the incubation mixture appeared to have 

only a slight effect on the toxicity of HE 1003, the mean Lc 50 
values in the presence and absence of S-9 mix being 1380 

(Figures 1-3) and 1140 ~g/ml (Figur~s S-7) respectively. 

In the presence of S-9 mix, HE 1003, at the LC 50 , caused 47.2, 

13.2, 1.9 and 10.4 fold increase~ in transformation frequencies 
relative to that of the negative controls · (Figures 1-4 ; . These 

significant increases in the transformation frequencies at the 

Lc
50 

were also accompanied by large increases in the absolute 
numbers of transfo1·med colonies in cells treated with relatively 

non-toxic concentrations of HE 1003 (Tables 2-5). 

In the absence of S-9 mix 3.1, 5.6 and 14 fold increases in 

transformation frequencies at the Lc 50 were measured (Figures 

S-7). This, together with the increase in absolute numbers of 

transformed colonies in cells treated with HE 1003 below the 

Lc
50 

level, indicates that the compound is a potential cell 

transforming agent (Tables S-8). 

The results obtained in this study indicate that HE !003 should 

be regarded ~s a potential cell transforming agent. 
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CONCLUSION 

By the criterion used in this assay, HE 1003 showed evidence 
of cell transforming potential. 
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Project No: 70)861 

Contractor: Bayer 

Operator(•): Alan Poole 

Date of te1t: 19 Auqu•t 1980 

Subatance 
Qua11t1ty 

1191•1 

1000 

100 

10 

1.0 

0. 1 

~Q 

Control 

1'4 

TULB 1 

Cytotoxicity Te1t 

Subatance: HE !OQl 
Activation: ...!N!.lo~n.:,:e:..,.. __________ _ 

~iver prQparat1on date: ...!N~o~n~e:....-.-----

Call culture ~a~ch: 79.6 (4.1) 

Date .. urv1val 
aaaay counta4: 26 Auqult 1980 

Survival Auay Colonial/plate Survival a1 
Percentaqe of 

NeCJative 
Aver191 Control 

90, 68 79 47 

130, 157 143.5 86 

165, 159 162 97 

181, 158 16~.5 101 

179, 164 171.5 103 

170, 164 167 100 



Project No: 703863 

Contractor: Bayer 
Operator (sl: Alan Poole, Nick HUnter, CatheriJw Great 

Data ot test: 28 August 1980 

Date surviv5l assay counted: 3 September 1980 

Substance: liE 1003 
Activa,ion: Aroclor-irduo::s! Fi..lcher Rat 

Liver preparation data: 13 August 1980 

Call culture batch: 78.13 (2l 

Dat.a transtol"'Mtion assay c.., ;·.,tad: 17 September 1980 

Sub"tanc) Survival Assay 
Transformation Viable Transf.ort~~a~ survival as 

Assay 
Q•l.&nt.1ty Colonies/plate Colonies/plata Count Colonias/10 Percentage ot 

X 104 Viable Cells Negative 
1-'g/1111 Control 

Average Average 
I_ 

HE 1003 

2000 8, 0, 3.3 e, 4. 7.5 0.09 833 2 

2 11 

.1000 230,142, 161.3 •• •• 67 4.61 145 85 

112 67 

sao 212,206, 196.7 140,171, 153 5.62 272 104 

172 148 

250 159,195, 185.3 61, 97, 79 5.29 149 98 

202 • 
125 144,188, 173.7 63, 69, 70 4.96 141 92 

189 78 

2-AAF 

600 0, 0, 0.3 0, 0. 1 0.0086 1163 :; 

1 3 

300 13, 1. s 0, 6, 4 0 .14 286 3 

1 6 

150 8. 22, 22.3 2. 7, 5.7 0.64 89 12 

37 8 

75 216,170, 1117.7 •• 3, 5.5 5.36 10 99 

177 8 

~ 

Control 184,186, 189.3 5, 7. 4. 7 5. 41 9 100 

198 2 

a Petri dish contaminated 
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TABLB 3 

Alan Poole, Nick llJnter, catherine c:r-1 

8 September 1980 
Date aurvival aaaay counted: 19 September 1980 

Substance: HE 1003 

Activation: Artx:lar-intkiOBd Fiacher Rat 
Liver preparation date• 13 Auguat 1980 
Cell culture batcb: 78.13 (41 

Date tranaformation aaaay counted: 29 september 1980 

Survival Aaaay 
Tranafona:ttion Viable Tranafor~~~e~ survival aa 

Subatanct Coloniea/plate 
Aaaay Count Coloniea/10 Percentage Qt 

Quantity Coloniea/plate 
X 104 Viable .:ella Ne9at1ve 

1&9/111 Control 
Average Average 

HE 1003 

2000 110,153 131.5 36,19, 27.5 3.76 73 J4 

• e 

1000 173,413, 299 19,39, 46.3 8.54 54 77 

311 81 

500 385,262 , 307.7 25,38, 31.5 8.79 36 8) 

276 e 

250 248,324, 309 22, J4. 28.0 8.83 32 80 

355 e 

125 264,402, 319.7 6,59, 28 . 7 9. 13 31 83 

293 21 

~ 

600 2, 8, 4 1. 4. 3.0 0.11 273 1 

2 4 

300 3, 7, 3.7 4. 2, 3.0 0.11 273 l 

1 e 

150 8, 7, 8 8,10, 9.0 0.23 391 2 

9 9 

75 451,409, 377.3 12. 7, 9.5 1t'.78 9 98 

272 e 

m!!Q 

Control 484,354, 386.3 5, 5, 5 11.04 5 100 

321 e 

e Petri diab contaminated 
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TABLE 4 

Cell Tran4 tormation 

Project No: 703863 
Contractor: Bayer 
Operator (s): Alan Poole, Nick HUnter, Catherine Grem 

Date of test: 11 Septembu· 1980 
Date aurvival aasay counted: 22 September 1980 
Date transformation aasay counted : 2 October 1980 

Survival Anay 
Transformation 

Substanct Colonies/plate 
Assay 

Quantity t:olonies/plate 
lliJ/1111 

Averaqe Averaqe 

HE 1003 

2000 o, 0, 0 0, 0, 0 

0 0 

1000 296,308, 294 20, e, 21.5 

278 23 

500 306,301 300 6. 4. 3 . 3 

293 0 

250 309,275, 284 6. 0. 3.0 

268 e 

125 306,298, 301.7 1. 6. 3.0 

301 2 

~ 

600 48, 44, 48.0 7, 4. 4. 3 

52 2 

300 104, so. 95.0 e,12, 10.5 

131 9 

150 163,107, U3.0 41,40, 38.3 

129 )4 

75 241,255, 2!i0.7 0, 4. 1.3 

256 0 

~ 

Control 353,332, 328.7 4. •• 7 . 5 

301 11 

e Petri diah contaminated 

Subatance: HE 1003 
Act!vation: Aroclor-.lnci'uce<l Fischer Rat 

Liver preparation date: 13 August 1980 

Cell culture batch: 79.5 (12) 

Viable Transfomei l survival as 
Count Coloniu/10 • ercentaqe of 

X 104 Viable Cells Neqath·e 
Control 

0 0 0 

8.40 26 89 

8.57 4 91 

8. 11 4 86 

8.62 3 92 

--

1. 37 31 15 

2.71 39 29 

3.80 101 40 

7. 16 2 76 

9.39 8 100 
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TABLE 5 

Cell Tranaforaation 

Project No: 
Contractor: 

703863 
Bayer 

Operator (a) : Alan Poole, Nidt HUnter, cat:heriM ~ 

Data of taat: 16 September 1980 
Date aurvival aaaaf counted: 26 September 1980 
Data tranaformation aaaay counted : 7 October 1980 

Survival Aaaay 
Tranaformat.lon 

Sub•-anct ll.aaay 
Quantity Coloniea/plata Coloniaa/plata 

ll9/llll 
Avaraqa Avera9a 

HE 1003 

2000 0, 0. 7.7 0, u, 0 

23 0 

1000 229,2-H, 250 . 3 e,49, 49.0 

231 ~ 

500 208,223, 215 . 5 74.49. 57.3 

• 49 

250 219,326, 3!3. 7 1~ ••• 12.0 

396 • 
125 249,267, 277 , 7 25,31, 30.0 

317 34 

~ 

600 1. o, 0.5 1. 3. 3 . 7 

• 7 

300 49, 1. 21.7 26, 4. 15 . 0 

15 • 
150 16, 46, 52.3 26,18, 22 . 0 

95 • 
7S 2S3,372, 310 . 3 25,14, 17. 0 

306 12 

~ 
Control 432,30"/, 374.3 s. 6, s .o 

384 4 

a Petri diah contaminated 

Subatanca: HE 100 3 
Activation: Aroclor-induced Fiac:her Rat 
Liver preparation aate : 13 ~uquat 1980 

Call culture batch: 78 . 13 (3) 

Viable Tranafo~ Survival aa 
Count Coloniaa/10 Parcanta9a of 

X 104 Viable Calla Naqativa 
Contr.:>l 

0.22 0 2 

7.15 69 67 

6 . 16 93 58 

e.•H 13 83 

7.93 38 74 

0.01 3700 0 

0.6~ 242 6 

l. so 147 14 

8.87 1'J ~3 

10 • . ,0 5 100 
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TABU: 6 

Cell Tranatormat1on 

Project No: 703863 

Contractor: Bayer 
Operator (a): Alan Poole, Nick ltuntar. Catherine ar:-t 

Date ot test: 8 September 1980 
Date survival assay counted ; 22 Se~tember 1980 

Subatance: HE 100 l 

Activation: None 
Liver preparation date: None 
Cell culture batch: 78.13 (4) 

~ate tranatormation asaay counted: 29 September 1980 

Survival Aaaay 
Transformation Viable Trans tome~ Surviltal as 

Subatanc1 Coloniea/plate 
Asaay Count Coloniel!/10 Percentaqe ot 

Quantity Colonies/plate 
X 104 Viable Cells Na<Jative 

1&9/ml Control 
Averaqe Averaqe 

HE 1003 

2000 1, 5, 3.7 l. 2. 1.0 0. 11 91 1 

5 0 

1000 241,187, 205 8,12. 10.0 5.86 17 73 

187 e 

soo 213,362, 283 28,25, 26.7 8.09 3l 10d 

274 27 

250 228,261, 241.3 14. 17. 14.3 6.90 21 92 

235 12 

125 235,265, 243.3 6. 4. 5.0 6.95 7 93 

230 e 

I 
~ 

0.3 0, 0, 0 0, 0, 0 0 0 0 

0 0 

0.15 65, 71, 45.3 18,17, !4.3 1.29 111 17 

0 8 

0,075 212,165, 200.3 14,10, 12.3 5.72 22 77 

224 13 

0.0375 242,277. 246.3 6, 4. 3.7 7.04 5 !H 

270 1 

Q!!!Q 

Control 116.236. 261.7 6,11, 10.7 7. 48 14 100 

233 15 

e Petri dish contaminated 
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TAILZ 7 

Call Traneformation 

Project No: 

Contractor: 

7038 63 

Bayer 
Operator(ej: 

Date of teet: 

Alan 1-oole, Nick Hunter, Catherine ~ 

11 September 1980 
Date aurvlval aasay counted: 21 September 1980 

Date tranafo~tlon aaeay counted: 2 october 1980 

Survival Aaaay 
Tranaformetion 

Subatanc• Coloniee/plate 
Aa11ay 

Quantity Colonl.ea/plat• 
~o~q/ml 

Averaqe Averaqe 

liE 1003 

2000 0, 0' 0.7 0, •• 0 

2 • 
1000 180,228, 255.7 49 ' 19' 3 ~ . 0 

359 • 
500 354,248, 286.3 40,30, 36. 0 

257 38 

25 0 294 ,24 ~. 277.3 14,18, 17. 1 

293 21 

125 417,267, 342 . 0 13' 4' 6 .3 

, 2 

~~ 

0.3 35, ~ 9. 45.7 16' 26' 22 

63 24 

9.1 s 246, 141, 206.7 11' 16' 12 .7 

233 11 

0.075 291,222, 253 3,17, 9. 3 

246 
I 0 

0.0375 313,282 285.3 •• ll' 8.0 

261 5 

~ 

Contrul 354,291, 306.7 6' 4' 4 . 7 

275 4 

• Petri dish contaminated 

Subatence: HE 1003 

Activation: None 
Liver preparation date: None 

Cell .:ultura betel.: 79.5 (12) 

Viable Tranafol'!lle~ Survival aa 
Count Coloniea/10 Percentaqe of 

X 10~ Viable Cella Neqative 
Control 

0.02 0 0 

7.3 47 8j 

8.18 44 93 

7.92 22 90 

9.77 6 112 

1. 31 168 15 

5.91 21 67 

1. 2) 13 83 

6. 15 10 93 

8.76 5 100 
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TABLE 8 

Cell Tranaformation 

Project No: 
Contractor: 

703863 

Bayer 
Operator {I) : Alan Poole, Nick Hunter, Catherine Green 

Date of te1t: 16 September 1980 

Date 1urvival ••••Y counted: 26 September 1980 

Date tran•formation ••••Y counted: 7 oct~ber 1980 

Survi·val AllAY Tranaformation 
Sub1tanc1 Coloniel/plata Aaaay 
Quantity Colonial/plata 

119/ml 
Av.raqe Av.raqa 

HE 1003 

2000 0, 0, 1.3 0, 0, ) 

4 0 

1000 0, 1Z, 28.3 38, •• 31.5 

73 25 

500 179, e, 1 79 2 3, •• lZ. 5 

• 2 

250 356,269, 282.3 78,62, 62.0 

222 46 

125 330,138, 206 . 0 64,39, 53.7 

150 58 

~ 

0.3 10, 38, 36.7 e, 3' 4.0 

62 5 

0.15 130,149, 148.7 '2, 8' 15 . 7 

167 27 

0 . 075 252,208, 256.7 12,11, 15 . 7 

310 24 

0.0375 318,237. I 277.3 12, 5, 8.3 

277 a 
I 

~ 

Control 314,315, 338 3, 3, 3.3 

375 4 

• Petri di1h cont-aminated 

Subctance: HE 1003 

Activation: None 
Liver preparation date: ~nne 
Cell culture batch: 78.13 (3) 

Viable Tranafo~ survival •• 
Count Colonial/10 Parcantaqa of 

X 104 Viable Calla Na9at1v. 
Control 

0.04 0 0 

0.81 389 8 

5.11 2 4 53 

8.07 77 84 

5.89 91 61 

l. OS 38 11 

4.25 37 44 

7. 33 21 76 

7.92 11 82 

9.66 4 lOCI 



22 

FIGURE 1 

Survival and Transformation Frequency of BHK 21 C13 Cells 
Treated with HE 1003 in the Presence of S-9 Activati0n 

Graph of Results from Table 2 
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FIGURE 2 

sur~ival and Transformation Frequency of BHK 21 Cl3 Cells 

Treated with HE 1003 in the Presence of S-9 Activation 

Graph of Results from Table 3 
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FIGURE 3 

survival and Transformation Frequency of BHK 21 Cl3 Cells 

Treated with HE 1003 in the Presence of S-9 Activation 

Graph of Results from Table 4 
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FIGURE 4 

Survival and Transformati?n Frequency of BHK 21 C13 Cells 
Treated with HE 1003 in the Presence of S-9 Activation 

Graph of Results from Table 5 
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FIGURE 6 

survival and Transformation Frequency of BHK 21 C13 Cells 
Treated with HE 1003 in the Absence of S-9 Activation 

Gr .~ph of Results from Table 7 
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FIGURE 5 

Survival and Transformation Frequency of BHK 21 C13 Cells 

Treated with HE 1003 in the Absence of S-9 Activation 
Graph of Results from Table 6 
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FIGURE 7 

Survival and Transformation Frequency of BHK 21 C13 Cells 

Treated with HE 1003 in the Absence of S-9 Activatlon 

Graoh of Results from Table 8 
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